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(57)Abstract: 

PROBLEM TO BE SOLVED: To newly develop 
absorbent of ultrahigh frequency microwave which has 
not existed, and a high-level technique which converts 
dust containing a magnetic material of a steel 
manufacturing plant, which is generated in large 
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cause of environmental pollution, into a magnetic 
material of high-added value which is used widely in the 
electronic industry. 

SOLUTION: In this manufacturing method, an oxide 
powder of various purity which forms a soft magnetic 
material is treated in a reducing atmosphere at a suitable 
temperature, together with material forming carbon fine 
grains, and texture in which glass fine grain carbon is 

uniformly dispersed in the magnetic material is formed. Thereby a new semiconductor and a 
manufacturing method are developed, so that new radio wave absorbent which has not 
existed, a new product of very low cost and a new means for preventing environment pollution 
are provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The partial carbonization ferrite to which the oxide powder 95-99 [weight %] which forms the 
nature soft magnetic material of a ferrite by being sintered by 800-1 100 [**], and glassy carbon 1-5 
[weight %] are characterized by constituting in homogeneity the organization where distributed sintering 
was carried out. 

[Claim 2] The principal component of the quality of a magnetic matter which constitutes said nature soft 
magnetic material of a ferrite Zn ferrite (ZnO-Fe 203), Mn ferrite (MnO-Fe 203), a Mn..Zn ferrite 
(MnO-ZnO-Fe 203), nickel ferrite (NiO-Fe 203), a NiZn ferrite (NiO-ZnO-Fe 203), Mg ferrite (MgO- 
Fe 203), the partial carbonization ferrite according to claim 1 which are one or more things chosen from 
the inside of a Mg-Zn ferrite (MgO-ZnO-Fe 203), and the thing which consists of a glassy carbon 
particle. 

[Claim 3] Temporary baking of the salts of the oxide containing the quality of a magnetic matter or this 
matter is carried out by 300-1000 [**] if needed. Or after adding the binding material which can be 
carbonized and fabricating to a pellet type or tabular, it sets in the reducing atmosphere of 800-1 100 
[**]. the bottom of existence of the organic compound which can be carbonized after considering as the 
matter which forms a soft magnetic material ~ The manufacture approach of the partial carbonization 
ferrite characterized by deteriorating the quality of a magnetic matter which glassy carbon is 5 [ 1 -] 
[weight %] Contained, and distributes to homogeneity by carrying out 1-5 [time amount] book baking. 
[Claim 4] The manufacture approach of the partial carbonization ferrite according to claim 3 which is 
that to which a pellet type or the approach of carrying out tabular shaping and calcinating in reducing 
atmosphere is performed by including a wrap means by the graphite particle in the front face of these 
moldingses under existence of the organic compound in which said carbonization is possible at the 
bottom of a reducing atmosphere with said perfect baking. 

[Claim 5] The manufacture approach of a partial carbonization ferrite according to claim 3 or 4 that the 
organic compound in which said carbonization is possible is water-soluble resol resin. 
[Claim 6] The manufacture approach of a partial carbonization ferrite according to claim 3 to 5 that the 
oxide containing said quality of a magnetic matter is what is extracted from the inside of Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. as a raw material in the dust of a steel mill. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new manufacture approach from the charge of a tail 
further with the new manufacture approach at the new ingredient list of the ferrite which is the oxide 
magnetic material with which the floppy disk of the various computers in modern electronic industry 
etc. came to be globally used for all the equipments of the other telephone or communication link field 
widely as a basic ingredient. 
[0002] 

[Description of the Prior Art] The contents of quality by the now of the conventional technique, the 
manufacture approach, etc. are in the following situation, a ferrite — as a magnetic material - 
electromagnetism ~ it is used for the device at Mr. wide range Oshi. That is, since it is generally often 
used for a precision and small and highly efficient components, the outstanding magnetic property 
corresponding to an application and the stable quality are searched for. A presentation suitable as a basic 
material is selected by a stable improvement of the quality, division, and improvement of a magnetic 
property in the magnetite (FeO-Fe 203) which has the spinel mold crystal structure first. For example, 
demonstrating each engine performance is performed by making a part or all of Above FeO permute by 
other divalent metal oxides, ZnO, MnO, NiO, MgO, etc. 

[0003] The 1st conventional technique is as follows and is the magnetic adjuster with which all are 
manufactured with the raw material of a high grade, and its manufacture approach. Compared with a 
metal, electrical resistivity of a ferrite is as high as more than the 7th power [omegam] of 10. so, it is 
markedly alike, there is little aconiti japoniae tubea current loss, and the engine performance which was 
excellent as a core ingredient in a high frequency band is demonstrated. The ferrite ingredient for RFs is 
represented with a MnO-ZnO ferrite and a NiO-ZnO ferrite. In a ferrite, electric resistance belongs to 
cube [omegam] extent of 10, and a low category, and, for this reason, the former is aconiti japoniae 
tubea. Current loss becomes large and 1 [MHZ] is an usable limitation. On the other hand, the latter 
NiO-ZnO ferrite has high electric resistance, and use in the radio frequency band of 100 [MHZ] has 
taken the lead from 1. Moreover, the MnO-ZnO ferrite has realized high resistance in a grain boundary 
by pressing down growth of a particle in a number [a micron] and making the pore in a grain boundary 
generate by the approach by minute amount addition of calcium or Si. Thereby, RF loss is reduced and 
production use of the ferrite of this system is carried out in large quantities for various applications in 
the present age. 

[0004] The 2nd conventional technique is the magnetic material manufactured from the trash of works, 
and its manufacture approach. That is, a lot of dust has occurred in the steel mill of our country. The 
yield of the electric furnace dust which the object of the iron slag which an electric furnace maker uses 
as a raw material containing a part for zinc, such as a surface treated steel sheet for automobiles, 
increases, and uses zinc and iron as a principal component is large. Resource reuse is performed by the 
recycling technology which collects zinc from electric furnace dust. Moreover, steel-manufacture dust is 
a particle and particles, such as a zinc oxide, an iron oxide, and Zn ferrite, are distributing it micro. By 
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about 1 micron, Zn ferrite crystal grain has not caused the grain growth beyond it. Although impurity 
atoms, such as calcium, Pb, and Si, recognize 10 [%] extent existence, it may be used as a magnetic 
adjuster. 
[0005] 

[Problem(s) to be Solved by the Invention] In said 1st conventional technique, since, as for the ferrite 
which is a magnetic adjuster, a suitable grain size is needed besides a high grade as requirements, a 
colloidal iron hydroxide, a powdered ferric acid ghost, etc. are used. Moreover, although the above- 
mentioned divalent metal compound is added by the raw material of ferrites other than magnetite, a use 
raw material must be a high grade, respectively. Therefore, there is a fault that raw material cost is high 
and a product price also becomes high too much. Next, the formation of raw material detailed and 
mixing are important processes besides the quality governing of raw material powder, after fabricating a 
powdered raw material suitably if needed ~ ferritization - the 1st order is calcinated. For acquiring a 
limitful of the magnetic engine performance, the after [ preparation ] second bake is carried out again, 
and a grain size number is controlled. Advance of oxidation of Fe atom and the configuration of the 
spinel mold crystal structure are required for ferritization, and supervisory control of the conditions, 
such as oxygen tension processing temperature and the processing time, must be carried out to a 
precision. Precise management for that makes a manufacturing cost high, and has the trouble that a 
product price also becomes high. Furthermore, since the electromagnetic wave absorption ferrite 
absorption plate for preventing the electromagnetic wave disorder which serves as a social problem in 
recent years corresponds to the construction to a large area, and various wavelength on structure, 
Yoshinari's thickness is needed. Therefore, there is a fault that a cost burden becomes large. And for the 
magnetic substance of the 1st conventional technique, electric resistance is 103 again. Although electric 
waves of frequencies 3-3000 [MHz], such as HF (short wave), VHF (ultrashort wave), and UHF 
(ultrahigh frequency), are absorb with [omegam] extent since there are comparatively few eddy currents 
inside an ingredient, there is a trouble of be unabsorbable, about SHF of 3-300 [GHz] and EHF 
(microwave; RF) to which operating frequency is high especially recently. 

[0006] Since the zinc with which it is included in coincidence so much although the 2nd conventional 
technique manufactures a magnetic material from the dust of a steel mill as mentioned above must be 
collected and the purity of a ferrite must be raised, high costs require this recycling technology and there 
is a trouble of being a big burden at steel-manufacture cost. Moreover, although steel-manufacture dust 
is a particle and particles, such as a zinc oxide, an iron oxide, and Zn ferrite, are distributing micro, since 
impurity atoms, such as calcium, Pb, and Si, are recognizing 10 [%] extent existence, when it reproduces 
as a magnetic adjuster, a dielectric constant is made to fall and there is a fault of having also caused the 
fall of a mechanical strength, in connection with it. 

[0007] This invention sets it as the 1st purpose to also offer the approach of making creation offer of the 
partial carbonization ferrite suitable for electromagnetic wave absorption as a completely new 
ingredient, and manufacturing a partial carbonization zinc ferrite at very low cost especially in order to 
solve the fault of the above-mentioned conventional technique, and a trouble. This invention sets it as 
the 2nd purpose further to make development offer also of the new approach of carrying out low cost 
processing of the dust generated in large quantities in use of the oxide which temporary baking to 
include finished, division, and a steel mill, and making it available as a useful resource for an impurity 
10[%] grades. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this 
invention, the configuration of an object with a new degree and the configuration of the manufacture 
approach are created, namely, the thing surprising low resistivity is given [ a thing ] for the electrical 
resistivity of an oxide ferrite which has usually high electrical resistivity below 10-1 [omegam] - ** - a 
new ingredient is developed and it considers as the main point of the means of technical-problem 
solution. It will be as the following if this is put in another way. The 1st description of this invention is 
that the oxide powder 95-99 [weight %] which forms the nature soft magnetic material of a ferrite, and 
glassy carbon 1-5 [weight %] constitute in homogeneity the partial carbonization ferrite of an 
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organization by which distributed sintering was carried out by sintering this new object by 800-1 100 
[**]. The 2nd description moreover, the principal component of the quality of a magnetic matter in said 
nature soft magnetic material of a ferrite Zn ferrite (ZnO-Fe 203), Mn ferrite (MnO-Fe 203), A Mn-Zn 
ferrite (MnO-ZnO-Fe 203), nickel ferrite (NiO-Fe 203), It is constituting the partial carbonization 
ferrite which consists of one or more things chosen from the inside of a NiZn ferrite (NiO-ZnO-Fe 203), 
Mg ferrite (MgO-Fe 203), and a Mg-Zn ferrite (MgO-ZnO-Fe 203), and a glassy carbon particle. 
[0009] The 3rd description of this invention carries out temporary baking of the salts of the oxide 
containing the quality of a magnetic matter, or this matter by 300-1000 [**] if needed. After considering 
as the matter which forms a soft magnetic material, under existence of the organic compound which can 
be carbonized Or add the binding material which can be carbonized, and after fabricating to tabular 
[ which has pellet type / which has the magnitude of 5 [mm] / or 1 [mum] - 10 [cm] angle - 1 [m] 
angle ], it sets in the reducing atmosphere of 800-1 100 [**]. 5 [ 1-] [weight %] By carrying out 1-5 [time 
amount] book baking, glassy carbon is the manufacture approach of the partial carbonization ferrite 
which is what deteriorates the quality of a magnetic matter which it is contained and is distributed to 
homogeneity. Moreover, the 4th description is the manufacture approach of a partial carbonization 
ferrite that the approach of fabricating to a pellet type or tabular and calcinating in reducing atmosphere 
under existence of the organic compound in which said carbonization is possible is performed to the 
bottom of a reducing atmosphere with said perfect baking by including a wrap means by the graphite 
particle in the front face of these moldingses. Next, the 5th description is the manufacture approach of a 
partial carbonization ferrite that the organic compound in which said carbonization is possible is water- 
soluble resol resin. Furthermore, the 6th description is the manufacture approach of the partial 
carbonization ferrite which is a thing that the oxide containing said quality of a magnetic matter uses the 
dust of a steel mill as a raw material, and is extracted from the inside of it. 
[0010] 

[Embodiment of the Invention] 1) Explain to still more concrete and a detail including an operation of 
this invention. An impurity 10 [%] grades only by small [ to the grain boundary of a ferrite ] or the 
glassy carbon particle of 1-5 [%] distributing to homogeneity, if the ferrite formation oxide which 
temporary baking finished is pelletized by resol resin and actual baking is carried out under reducing 
atmosphere, when it contains As for the crystal grain of a ferrite, the big ferrite of the reinforcement in 
which resistivity had below the 10th -one power [omegam] and high conductivity is obtained without 
grain growth taking place to about 1 microns or more. This ferrite also understood ** to which big 
energy-absorbing happens by the eddy current loss in a high frequency band. The amounts of glassy 
carbon are 1-5 [%]. It is preferably good at 1-2 [%]. 

[001 1] 2) Although the base of the 1st description of this invention was explained above, the method of 
making into Zn ferrite, Mn ferrite or a Mn-Zn ferrite, nickel ferrite or a nickel-Zn ferrite, Mg ferrite, or a 
Mg-Zn ferrite the principal component of the quality of a magnetic matter obtained by end, and 
manufacturing it to a pellet type or tabular is included in the 2nd and the 3rd description. Furthermore, 
the manufacture approach of under the manufacture approach of trash playback and Zn ferrite throws in 
metal zinc, a zinc oxide, etc. all over a fusion furnace, and the method of carrying out uptake of the 
approach of manufacturing by generating zinc-oxide dust in parallel with iron-oxide dust, the dust 
generated from an electric furnace, and the dust generated from a converter, and manufacturing it is also 
included. Furthermore, a perfect reducing atmosphere is acquired by crystallinity being high, covering a 
pellet type ferrite by the graphite particle also with high thermal conductivity, and calcinating. 
[0012] 3) Next, although one of the descriptions is that the organic compound which can be carbonized 
is water-soluble resol resin, use synthetic high polymers, such as naturally-ocurring-polymers 
compounds, such as a cellulose, a lignin, and petroleum pitch coke, polyester resin, an epoxy resin, and 
phenol resin, as occasion demands as a compound which carries out micro distribution and can form 
vitrified car Bonn Bond between ferrite particles. Although these compounds may be added in a 
powdered form, it adds in the form of a solvent, especially a water solution preferably. For an addition, 
the 1 to 100 weight section especially 10 to 30 weight section, and the amount of carbon obtained in end 
are suitable for the improvement in on the strength of a 1 to 5 weight [%] pellet or a plate, and magnetic 
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improvement to the ferrite 100 weight section. 

[0013] 4) Moreover, explain the mechanism of action which obtains a mechanical strength. The 
temperature of 800 to 1 100 [**] is good for obtaining a high mechanical strength. In order to combine 
and to acquire high conductivity and high magnetism, it is 900 to 1000 [**] desirably, and best performs 
the second bake on said conditions. By calcinating at such temperature, why a high mechanical strength 
is obtained can be presumed on logic to be what is depended on glassy carbon association which carried 
out micro distribution between ferrite particles. 

[0014] Furthermore, conductivity increases as conductivity is given and a degree of coalification serves 
as size by calcinating in 800-1000 [**]. However, since conductivity becomes fixed when it comes to 
beyond the carbonization 5 [%], it becomes a cost rise, thus, an advanced mechanical strength and 
electromagnetism - the time of improvement in a mechanical strength and conductivity of an operation 
[ the reason a property appears, and ] improving by leaps and bounds, and an electromagnetic wave 
passing them by firm association of the glassy carbon distributed micro [ 1-5 [%] ] to the ferrite particle 
and the glassy carbon compound, - generating of an eddy current — energy-absorbing — happening - 
electromagnetism ~ it is thought that the property improved. 
[0015] (Example) conversion and FeO 55 weight [%] and ZnO » 23 weight [%] 
CaO+Si02+aluminum 203 the electric furnace dust Weight [ 10 ] [%] contained ~ the resol resin water 
solution of 58 [%] concentration - 30 weight [%] addition mixing - carrying out - the pellet of the 
diameter of about 5 [mm] - fabricating - the bottom of a reducing atmosphere - 980 [**] - a part for 
60[--] - it calcinated in between. Carrying out whole-quantity adhesion by magnetic separation, by 
grinding after cooling, although it was going to remove a part for nonmagnetic, a part for nonmagnetic is 
inside ****. As for the Plastic solid, most was proved according to the X diffraction that they are Zn 
ferrite (ZnO-Fe 203) and an iron-oxide spinel (Fe 304). It is thought that micro distribution of the 
glassy carbon is carried out between ferrite particles by electron diffraction. The carbon content in a 
pellet was the amount of duplexs [%]. The magnetic-substance pellet with conductivity with a high 
mechanical strength was obtained. Next, electrical resistivity and the relation of the electric-wave 
absorptivity ability accompanying [ elegance ] it are as shown in Table 1 this invention article and 
conventionally. Electrical resistivity is as large as 105-103 [omegam], therefore there are few eddy 
currents, and electromagnetic wave absorptivity ability of elegance is also conventionally small. ** 
which cannot absorb microwave - on the other hand, this invention article has electrical resistivity as 
small as below 10-1 [omegam], there is much generating of an eddy current, electromagnetic wave 
absorptivity ability is also large, and it is shown that microwave is also absorbable. Furthermore, RF 
absorptivity ability, such as EHF of this invention article, is explained using drawing 1 . reflection loss 
[ as opposed to the plate of this invention article in drawing 1 ] - microwave; - it is what displayed in 
the graph the result of having experimented in the absorptivity ability of a RF, and having taken place, 
the reflection loss, i.e., absorption, of 1.1 [GHz] big by the way, is shown. The above-mentioned 
explanation is supported. 
[Table 1] 
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[0016] 

[Effect of the Invention] 1) According to this invention, by fabricating with the organic compound 
which can carbonize the ferrite dust or the synthetic ferrite dust generated from the ferrite formation 
oxide with which temporary baking to 10 [%] Include finished the impurity as one mode, division, a 
fusion furnace, an electric ftirnace, a converter, etc., and carrying out heating baking under a reducing 
atmosphere, it can change into the electrical conduction magnetic substance, and can consider as a high 
mechanical strength and the advanced magnetic substance. Therefore, especially when using trash, such 
as steel-manufacture dust, about 1/of former is the cost of 10, and this invention product becomes 
possible [ supplying various products, such as an electric-wave absorber, to a commercial scene ]. 

2) Moreover, conventionally, in elegance, since the electric-wave absorption absorber of this invention 
can also absorb the RF of impossible SHF and EHF, it is a so-called freshness size on the engine 
performance, and also has sufficient progressivity. 

3) Since the dust of the steel mill which the one manufacture approach of this invention is discarded in 
large quantities, throws away, and is troubled by the place is used, a prevention-of-pollution top is also 
very important invention, and has remarkable effectiveness [ say / that whenever / philanthropy / is very 
size]. 



[Translation done.] 
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[Drawing 1 ] 
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5 [mm.%] t&isj-icftmmmztitcm.mzmmbx 

mtm<D^im&. Znlz-UY < Z n O • F e 
,0,), Mn7i7^ (MnO-Fe,0,), Mn • 
•Zn7*5^h (MnO • ZnO- Fe,0,) , Ni 10 

(N i O • F e.O,) , NiZn7i7^h 
(NiO-ZnO-Fe.O,), Mg7i7^ (Mg 
O • F e.O.) . Mg-Zn7i7-/h (MgO-Zn 
0-Fe,0 3 ) <D*>%£*)mt*tltcl&Lk<Di><Dt# 
sK>tSfc^-*> *> ©T* Sfil*S 1 tciats 

[fM3S3 ] ®tt^»£^t?IWb&Xtti£l3j«©&S 
ifcEKtfcCC. 3 00-1 000 [*C] VWWLL 

L/. htRX«&tMcjj»fJl,fcf&, 8 0 0-1 1 0 

0 fC] ©j§7c#fflmcfitCte(,^, 1-5 [B$R8]**I 
fiK-r-5C<biCj;0. 1~5 [SS 

cft6©iiS;jfim©*ffi£4^7 r W htStf-T 
& 5 C i cc J: *) . i9iB«lfiSi*^^*S7ctt^ 

HmTsaTftfrttSfc©r*Sff^3Kia*S©S^£? 30 

©#* h L-?-©4i<fc 0 81X3 ft£ fe©"C*S . 

Ift&93 h 5 ©l>Ttt*>{Cie*£©gp#^b7 * 7 A 

[000 1 ] 40 

i>B. mg-e-©ftkiim^if©^r©<sgs{c. 

1 L/T> tS^W{CJA<ffl^6tl^<fc^iC^-5fc^b^aBi 
ttMfsf-c*67 x ^ -C h©S^tf3|«D^©ir8ifci? 

[0 00 2] 

m$it.'X<omi~c$>2>. v^iv x&wmmt. vxm so 



#132 0 0 1 -93 7 1 9 
2 

fiWS&cc. E«H^««:fijffl3nrt^„ BP*s. -flaw: 

nm. /Jns. iii*ssg©SRatcj;<^ffl3n^/cj«). 

-fl- (FeO-Fe.O,)^ S^Mi UXMWj:®. 
iS&MmStiZ. _hi£F e O© — L< li 

£SI5£. {&<D2ffi&mmit®. ZnO. MnO. Ni 
O. MgO?iH3li5C<!:(CJ:»), **©tSi:tg£f6 

[ 0 0 0 3 ] SB 1 ©tfofeSffitt. TIE©* 5 &4>©-C£> 
0, t>T4a4>i«i^S©Jl^«:J:0. $¥it 3 ti 
<h-£©$8ii;/!ri£T?*S„ 7x7-/Ht ^«iib-<-C. 
m^JSSi^l 0©7Ht [Qm] &Lktm>. 

tL-cmtitc&mtftm-rz. mmmmy*?^ htm 

IJMnO • Zn07i7-{hiNiO-Zn07j:7-/ 
h testis. iW#«^*7-f h©4>-Ctt. mmmtK 

an o<o3m [Qm] saitsc^sostcsu. c©fcst> 
■fx ^«£iB3c#*#<&-?T. i [MHz]*i^fflpj 

WZWm-C&Z. CftCC*fLT|g#©N iO-Zn07 
^■5-/ h»mmS!S^iS< . 1*?.100 [MHZ]© 

nO-Zn07i5^ M*. Ca-^S i ©S&fiSyjlKCJ: 
S*^(CJ:0, &-?©>££*& U*o>] fcJfS*. 
&^T©»?L££/j£3 C i «c J: *) , Sl?-C©l«a£a 

■if. 31«;r«. c©«©7*7-f h^saffl^WK:^: 

[0004] S2©ee3^ei5« < Xt§©J&5!!BJ#>6i£§ 
3tiSl5S14«f4<t-e©$?ig^ffi-C*S. B|J^ V SS©M 

s-t>-Dmmt-?*>&?.v?i l *> g«i*ffl©*Di^s 
%t>tiT(,>s. wiy^n*awftT*or. ^fb 

ffilS. Kfbi*. Zn7i7-/HS i'©«[^ 5 ^ ci(c» 
fll/T<,>£. Zn7i7^ hife^ttl 5i'U>SS 
*ti«±©«i^s«ecLrc^i>„ Ca. Pb, 
s i mo*$mm*& 1 o [%] mK#aE-rs*s. «a 
tt^ t b x&m $ tl 5 c £ . 

[0 00 5] 

[»»WBfcl/J: 9 ifte^ i ©fi£*^w* 

^b^*&*«^^b^£-*^ffl3n*. */c> 

-r \-vm<r>? ^ a h©j^wc«. ±te2ffi^p^b 



3 

Mkmmit&mt l c&cxmmi l cf&&i,tc&-? 4 Mb 

m<oim& ! Mi-c. mmftimmm&. mmmsmvik 
ftzmmcsmftm sn& 6 Oct*. ^©fc«!>© 

1tfiB$P*#£ . HrjhT -5 /cJ6©S®$&iR 7 * 5 -f h © 

«>. WldE©llS*«M!iSt*. -£©fc«>. nxhftffidJ 
*S •52o£#fcS,, *>oS/c»l©Se*SJI5 

©BBtttttt. fWUBIS*" 10 3 t Qm ] HflfC. ttftft 
SB©«a«SK*sltt»«)iJ»4l»©-C. Jl$®:3-30 00 
[MHz ] ©HF (JSifc) . VHF (jBJStt) . UHF 
(SttJStt) ^©««E»!ftJR-r£#, ttKAifittAMUE 
*5iS<)&ori>.2.3~3 0 0 [GHz]OSHF, EH 

[oooe] s^o$e*8W»> neoj:9(c. ssii 

si'tKcaifcOTl^S**. Ca. Pb. S i ^©^®l 
JgW^lO [%] HKEPfiEl/roSfca). ?B£t*t**£ l> 

fflffii&<D{&TZt>1&CLX<,*&t^5X&ifi$>Z. 

[0007] #2£bj«. jj3a»aw©^i. ras.^.* 
fi-r *tt&C£ft 7 x 9 -f h i/« *r 

fWMWtEtt:? * 9 h*. **>a>Tfit»3^ht?tia 

•rs^fe^-r^ct?:. ^i©@W4-rs. 
«K«c» 0 [%] aK^trtK&J£©f&*>-?fc 

BMb»©*W3. i»j*>w. i^ixti{c*j^r^s«:^ 

^2©aw4-r*fc©"c*-5. 

[0 00 8] 

zmvtovx.vA bomsmmMii o-i [Qm] 

«T4. »<^*ftt»«aS**l*fc-rc4«:J:»). Vir 
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4 

B. c©ifa®«8 oo~i ioo [*c] r«Bg3nt 

Incite £ 9. 7.*5^HnWBItfl£t3ftll/tl>4 
&{b135f&3;9 5-9 9 itf^tfcfc-'JO 1 

049*12. x^-rh ii*Kf^n0ttffiiMr0± 

t£##. Zn7x7^ h (ZnO*Fe,Oj), Mn7 
17^1- (MnO • F e.O,) . Mn-Zn7x^h 

(MnO - ZnO-Fe.O,), Ni7i7-fh (Ni 
10 O • F e, Oj ) . N i Zn7i?-f h (NiO-ZnO 

•Fe.O,), Mg7x5-{h (MgO • F e 2 O s ) , 
Mg-Zn7s7-fh (MgO • ZnO • F e 2 O a ) 
©5 ^J:0S5itifc 1 JiU:©&©<h#^Xt#*7-#>fe 

[0009] #I6HJ©I&3 #@©4$*«. tttt4MR££ 

tsmitmxtt&nmommz. >meio&cx, 3oo~ 
iooo [-c] x-fommux. mm&*Ktfrtz>®im 

^toJ#B«:^«*aSflDL. 1 tum]-5 [mm]© 
20 ^Sitr^bf M#X«1 0 [cm] ft- 1 

[m] ft*** S«tttafc#Lfc«. 80 0-1100 
[*C] ©«7C#HSi,*K:*Jl,>-r. 1-5 [B$BB] 

$s n«3-K:#tJnr satx^gK^w $ s i>o>x$> z> 
Bftfflt?*?^ h©is!ji*ffi-c*s„ */c^4#a© 

h LM7c%mi*.tpt<c*si>>xmi8,'? 2>Jf 

ctitje>tim®(omwz#7yT-{l-%L+x& i 5 

30 TK:tT^*3n'Sg|5^^b7*7'f h©»j»*ffi-c*Sc 
iXtc. S& 5 #§©!&««. BulB^b^i&W^b^)^ 

«-cs>So Etc. m6mm<mmt, m^mmm*^ 

tfKffcfJ^SJaiXW©^^ h^fJfib. ^©*cfcf3S 
HX3ti?.4>©T*Sg|J^^b7x7^ h©$!{^ffi-C$> 

*• 

[0010] 

[#6BJ©Hi6©Jf^] 1 ) *IBW©ffffl*$«&T. H(C 
*f*fl«J^o|^iffl{C|ttBg-r^ 0 ^*fi!gj* 1 0 [%] flKar 
40 tfW^-fcfe^T . (5^©^*> -5fc7i7-f F BfSMit 

T5i7x7-f h©«[|?{cei*' 1 -5 [%] <D1i<?7>W 
X-#>n?-&iS}--lCft%l.LXl=>ZtcVX. yxv-lh 
©SiS5&« 1 S 5»a >SKfel±(CitefiRS«@C hU^x 

tmm&i o©-i* [Qm] &.Ttnsi,>mn&$:&-o 

/c5SS©^#%7x7^ h#f#6ft£„ CC7!7-fF 
«jSt^^^r©?®m«E»«: J: ») 
ffciRtfjec ^^Xt^*-^>©S«1 
-5 [%] r*S„ SfSL<«l-2 [%] t?J:(,^ 
50 [ 0 0 1 1 ] 2 ) *mW<Dm 1 SSWl^oa^BifB 



h N i hX«N i - Zn7x7^, Mg7 

hXtJMg - Zn7x7-f FiU hftx 
BSttKitttiJffitt. »2#S<tSB3#B©*m© 

[0012] 3 ) £fc. #&© i o». JKftftllftteMi 
<k^*W*«ttU!/-jMlwrt?*4Cir*43*t. c© 

mxmmcoB-cmMLTb Bag**, n 
«wwc*tuc 1 0 osagp, #cc 1 o#>6 3 0 

C 0 0 1 3 ] 4 ) «*^&&*fSSftt§18Ht«:o 
^-cssgu-r*. i«<,>t8«fl3feg£ffS{cB8 0 oif>h 1 

100 C'C] ©SS*sj;u„ 0M*r. JSC^mttifiStt 

*f#s/ca>{c« t us c< «9 0 0^6 1 0 0 0 fc] 30 
5 &&a-c«&£f * c <h (c j: 9 . *^^«s<jssa:j&if# 6 

tOO 1 4] MfC. 8 00*61 000 [*C] (CfcOT 
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6 

£Lk£fcS£^ttB-5££&.&©T\ khj«c& 
C©«fc5(cafg^lS^fl«j^ffiimfiBE#tt3&J&e,fcn 

»ci-5 t%] ©$*mc#ffcLfc#7*tt?!7-tf> 

©&@&*S£«: j: 9 , ®mtm&<Diti)±<t mms&mm 

COO 15] (m&W) FeO#5 5fiS 

[%] . ZnOAS2311[%] , CaO+Si0 2 + 
Al, O, A5101I[%]^n51«|p^hK:5 
8 [%] j8K©U^-;H»/Ji*^jg*3 0Mfi [%] jJS 
JDI^-Ut, #j5 [mm] S©^u-, KcjsSJKO. Stc 

vmemnc. 980 [-c] -C60 [»] mm&Ltc. 

XMIDSffcjrtl *g|S##Z n7x 7 n (ZnO-Fe 
1 0 3 ) i»Xb^Jl/ (Fe, 0« ) iWELfc. 
«-7-^leISf (c J: 0 #7 - * ^ ^ h fe^-p^ 

-#>$W35»2«s [%] r*ofc 0 ttflmaitKox 

wmmoMmm 1 ©&< -c* 9 . t£*,&»«ijnJ65i^ 
#io 5 ~io j [Qm] ee^rjiamjjs^^ 

c»*j. c:wc*fu *^ a a n «s^,aei**j 1 0- 1 [q 

m] OT£/h3<. j©SSSi©^*i^ < , ^fi^iRiRtt 

^^©EHF^Cigf^tRJtXtt^fcoc^ 
T, m 1 £ffit,>TittWr£„ 0 1 «*&9Jr&©«t#&iC 
*f-T *SWIi^K:«t o r v A >? um ; i6J^2g©6RJKtttg 
5^ilfcgf4i'77t«^itei<ir)r, 1. 1 [g 
Hz]©£C6T\ ^t&SS*»5^H|J%. RtUSjBCo 
tOSCi^^nTl,^. ±SSi^4II^S4>©-C 

as. 
c«i ] 
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(Q • m) 






Z n 0 - 
F e ■ 0 • 


1 0 T 


u h f * -e 

~ 3 0 0 M H z 




M n 0 * 
Z n O - 
F e i 0 i 


1 0 ■ 


UHF*t 

3 0 0 ~ 

3 0 0 0MHz 


*&9§<& i 


Z n 0 • 
F e ■ 0 a 

C ; 1 . 6 % 




S H Ffc««~ 

(8 

G H z^±) 




M n 0 • 
Z n 0 • 

F 6 s 0 s 

C ; 1 . 8 % 


1 o 


E H F 

3 0 0GHz 



[0016] 

[»»©*&*] 1 ) #?SHjccJ:*i«. ^ 

2) sfc. ^^©m^aRiRiRiRWtt. fie* n a D-cK^nj 
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#K!2 0 0 1 -9 3 7 1 9 



[HI 3 

* ib m <» m « *t * * i * * m * a * it m * * t> -r ■ 




C51)lnt.a / WJ«» _F I _ ^ WK C 

C 0 4 B 35/30 



35/36 
35/38 

H 0 1 F 1/00 



F £ — A (##) 4G002 M06 AA07 AA12 AB01 AC03 
AE02 

4G018 M07 AA21 AA23 AA25 AA28 
AA31 AA39 AC15 AC16 

5E040 AB03 AB09 BD01 CA13 HB01 
HB03 HB05 HB14 HB15 NN02 
NN18 

5E041 AB01 AB02 AB04 AB19 BD01 
CA08 CA10 HB01 HB03 HB05 
HB15 NN02 NN18 



C 0 4 B 35/36 Z 
35/38 Z 
35/26 J 
L 

H 0 1 F 1/00 C 



